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Abstract- As the wireless devices are becoming smaller and smaller day by day, the size reduced antennas required on such 
devices are in huge demand. A lot of research is going on for smaller and size reduced antennas like using quasi-self 
complimentary structure fractals and so on. Here we have designed a bandwidth enhanced antenna by notching the lower 
edges of the Rectangular Patch antenna. We have proposed a compact size frequency reconfigurable of 17 mm x 17 mm 
antenna. This antenna acts as a sensing antenna at one particular switch configuration which covers the entire UWB band. 
While it is reconfigurable into subsequent sub-bands at different switch configurations, we have achieved reconfiguration 
into three subsequent bands. The material used is FR-4 which has a di-electric constant of 4.4 and thickness of 1.6mm. The 
simulations are performed on HFSS 13.0. 
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I. INTRODUCTION 
 
Nowadays more research has been focused on size 
reduction. Various techniques like meandering lines 
etc has been used by various researchers. Also in we 
see the bandwidth enhancement due to fractal slots. It 
was observed that the bandwidth increased as the no. 
of iterations of the fractal geometry increased. This is 
one of the properties of fractal emerged due to the 
Rumsey. It states that the types of antennas whose 
frequency as well as impedance is invariant for all 
frequencies above a particular value. The log periodic 
antenna is the classic example of this type , however, 
it has very large size. Lu Guo et. al. achieved 36% 
size reduction and designed 25 by 16mm compact 
UWB antenna with the help of QSC (Quasi Self 
Complimentary) geometry. The QSC geometry gives 
wide bandwidth due to the same frequency invariant 
as defined by Rumsey. 
 
The proposed antenna is a simple 17x17x1.6mm 
antenna in which we have achieved reconfiguration. 
As mentioned in by notching the lower edges of 
rectangular patch we get BW enhancement. The 
lower cut off frequency further decreases which in 
turn increases the bandwidth. Since the path required 
by the current to travel along the perimeter is 
increased. The angle α of the bevel is taken as 45 
degrees which gives the optimized results.    

 
Fig. 1. ODAL loop of cognitive radios 

 
The software defined radio and cognitive radio are 
the next generation adaptive radios. The cognitive 
radio works as shown in Fig. 1. above. The cognitive 
radio technology works as an unlicensed user.  
 
It detects the spectrum holes which is the unused 
spectrum by the licensed user and tunes in that 
frequency range if required by the user.FCC report 
revealed that the major spectrum is unoccupied for 
most of the time. Also the cognitive radio adapts such 
that licensed user and the unlicensed user does not 
interfere with each other.  
 
Thus with the help of switches we can tune or turn off 
the frequencies as per the licensed users’ absence or 
presence. The various reconfiguration techniques 
proposed in are studied and applied.  
The   antenna design without any switches is as 
shown in Fig. 2 while Fig.3 shows the wide band 
sensing antenna in Fig. 3.  
 
It is this antenna which senses the entire spectrum for 
availability of channel. Then the same antenna acts as 
a communicating antenna with which the cognitive 
radio can tune to different frequencies with various 
combination of switches.  
 
II. DESIGNING EQUATIONS 
 
A. Patch Dimensions 
 
The width (W) and length (L) of the patch is given by 
the following formula 
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The centre frequency was selected to be 4.48GHz 
which gives patch of 16x10mm. 
    

 
Fig. 2. Rectangular patch with Bevel cut lower edge and CPW 

fed 
 

B. Ground Dimensions 
The ground dimensions are taken from and the CPW 
length is taken as 3mm and the antenna is optimized 
for perfect impedance matching of 50Ω.  

 
Table 1. Dimensions of antenna parameters 

 

C. Final Design: 
In order to achieve tuning and frequency 
reconfiguration we have inserted narrow slots which 
act as open circuit stubs. The switches are located 
such that turning them ON allows only certain 
resonant frequencies. This final design is as shown in 
the fig. 3. The turning ON and OFF of the switches 
varies the length of the stub. The various switch 
configurations are tabulated in table no. 2. 

 

 
Fig. 3.  Beveled RMA with slots and switches 

 
III. RESULTS AND SIMULATIONS 
 
The different switch configurations are tabulated in 
table no.2 and their corresponding results in Fig. 4. 
 

Table 2. Switches and their respective frequency 
tuning  

Switch position 
 

Bandwidth 

S1,S2 ON, rest 
OFF 

3.5 to 10GHz 

All OFF 3.7 to 4.8GHz and 7.4 to 
9.1GHz 

S3,S4 ON, rest 
OFF 

4.3 to 6.7GHz and 8.3 to 
10.3GHz 

S5,S6 ON rest 
OFF 

6.7 to 9.6GHz 

 
D. Return Loss: 

 

 
Fig. 4. Return loss of the proposed antenna at various switch 

configurations 
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As shown in the Fig. 4, we are getting a return loss of 
-20.3dB and -26.76dB res. at 4.3GHz and 7.8GHz 
res. when only S1,S2 are ON i.e. the wide band 
mode. 
 
E. Impedance plot and Radiation patterns:   
 

 
Fig. 5. Impedance plot of the proposed antenna 

 
As shown in the Fig. 5 above we are getting the 
matched impedance at the resonant frequencies. 
Moreover, we are getting an almost ideal E and H 
field pattern as shown in fig. 6 and 7 below.  

 

 
Fig.6. 2D radiation pattern for 4.3 GHz and 7GHz 

 
It can be noted from fig.7 that this antenna gives a 
considerable gain at the resonant modes of operation. 
Also fig. 8 and fig. 9 shows current distribution at 
resonant modes and lower and upper cut-off 
frequencies res. 

 

 
 

 
Fig. 7.  3D radiation plot for 7 GHz and 8.4GHz 

 
 

 
Fig. 8. Current distribution at resonant frequencies 4.3GHz 

and 7.8GHz. 

 
 

 
Fig. 9. Current distribution at lower and upper frequencies cut 

off frequencies of 3.5GHz and 9.2GHz res. 
 
CONCLUSION AND FUTURE SCOPE 
 
Thus we conclude the reconfiguration of the compact 
size antennas with the help of open circuit stubs. The 
limitation is on the length of stub due to small size in 
the ground else further more bands could be tunes to. 
The open circuit stubs are far more suitable for 
obtaining consecutive bands. 
 
The other methods such as switches in the feed line 
for reconfiguration by perturbation in current 
distribution and stubs along the patch do not give 
such desirable results. Moreover it is observed that 
increasing no. of switches causes reduction in the 
bandwidth of the sensing antenna. This antenna can 
also be used as multiband and multimode antenna. 
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